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(57)Abstract: 

PURPOSE: To improve the reliability of a wiring structure by preventing 
sliding of a top layer wiring conductor film at the periphery of a 
semiconductor chip and cracks on an interlayer insulating film due to 
stress generated by resin. 

CONSTITUTION: A resin-sealed semiconductor device is provided with a 
bottom layer wiring conductor film 16, an interlayer insulating film 17 and* 
top layer wiring conductor films 1 8a and 1 8b at the periphery of a 
semiconductor chip. A plurality of narrow dummy conductor films 21 are; 
provided at the bottom of the top layer wiring conductor films 18a and. 18b 
on the same layer as the bottom layer wiring conductor film 16 without 
making contact with the film 16. The surface ruggedness generated by the 
dummy conductive films 21 increases the frictional resistance of the top 
layer wiring conductor films 18a and 18b, prevents sliding and prevents 
cracks on the interlayer insulating film. 17. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the semiconductor device which is equipped with the film and comes to carry out the resin seal of 
said semiconductor chip the lower layer object for wiring formed in the periphery of a semiconductor chip a 
conductor — the film and this lower layer object for wiring — a conductor — the object for wiring of the upper 
layer formed on the wrap interlayer insulation film in the film — a conductor — the object for wiring of said upper 
layer — a conductor — the membranous bottom — said object for lower layer wiring — a conductor — the film 
and this layer — the object for lower layer wiring — a conductor — the film — non-contact — the object for 
two or more dummies with narrow width of face — a conductor — the plastic molded type semiconductor device 
characterized by forming the film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the semiconductor device which has improved the 
dependability of the wiring structure in the periphery of a semiconductor chip about a plastic molded type 
semiconductor device. 
[0002] 

[Description of the Prior Art] Conventionally, a plastic molded type semiconductor device has the semiconductor 
device field 13 divided by the field oxide 12 alternatively formed in one principal plane of a semiconductor chip 11, 
as the top view and B~B line sectional view of a semiconductor chip periphery are shown in drawing 5 (a) and (b). 
moreover — a this top — the 1st interlayer insulation film 14 — minding — the aluminum film 15 for wiring inside 
a semiconductor chip, and the broad aluminum film 16 for low level wiring of a semiconductor chip periphery — 
forming — further — a this top — the 2nd interlayer insulation film 17 — minding — a semiconductor chip 
periphery — the broad 1 st and 2nd aluminum film 1 8a and 1 8b for wiring is formed including the bonding pad 
section 1 9. Moreover, after covering a it top by the insulator layers 20 for protection, such as phosphorus silicate 
glass film and silicon nitride film, it has structure which etches alternatively the insulator layer 20 for protection 
only on the bonding pad section 1 9, and is exposed. 
[0003] 

[Problem(s) to be Solved by the Invention] When this conventional plastic molded type semiconductor device 

performs a +150 degree C 65 degrees C heat cycle test, stress occurs by expansion and contraction of resin, 

and large stress joins the periphery of a semiconductor chip, especially the comer section of chip four comers. 
When the 1st and 2nd aluminum film 18a and 18b for wiring is arranged at the comer section of a semiconductor 
chip at this time, stress is added like the arrow head of drawing 3 , and a crack arises in the insulator layer 20 for 
protection, or the slide (migration) of the 1st and 2nd aluminum film 18a and 18b occurs, and the dependability of 
wiring is made to fall. 

[0004] Moreover, since the slide of 1st aluminum film 18a for wiring arranged especially in the outside of a 
periphery is large when the slide of the 1st and 2nd aluminum film 18a and 18b for wiring advances, in response to 
the stress generated with this slide, a crack occurs in the lower layer aluminum film 1 6 and the 2nd interlayer 
insulation film 17 in the intersection X of 1st aluminum film 18a. For this reason, there is a problem that 2nd 
aluminum film 18b used, for example as a power-source line and 1st aluminum film 18a which is used as a grand 
line and connected to the lower layer aluminum film 16 will connect too hastily through the lower layer aluminum 
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film 1 6. The purpose of this invention is to offer the semiconductor device which has improved the dependability 
- of the "wiring structure in the periphery of a semiconductor chip. 
[0005] 

[Means for Solving the Problem] the object for wiring of a lower layer E this invention / periphery / of a 
semiconductor chip ] — a conductor — the film, an interlayer insulation film, and the object for the. upper wiring - 
- a conductor — the semiconductor device of the plastic molded type which has the film — setting — the object 
for the upper wiring — a conductor — the membranous bottom — the object for lower layer wiring — a 
conductor — the film and this layer — the object for lower layer wiring — a conductor — the film — non- 
contact — the object for two or more dummies with narrow width of face — a conductor — the film is formed. 
[0006] 

[Example] Next, this invention is explained with reference to a drawing. The 1st example of drawing 1 this • 
invention is shown, this drawing (a) is a top view of the corner section of a semiconductor chip, and (b) is the A-A 
line sectional view. This semiconductor device forms alternatively field oxide 12 of 1.0 micrometers of thickness in 
one principal plane of a semiconductor chip 11, divides the semiconductor device field 13 and forms the 1st layer 
aluminum film 15 of 0.5 micrometers of thickness, the lower layer aluminum film 16 of a semiconductor chip 
periphery, and two or more aluminum film 21 for lower layer dummies with narrow width of face through the 1st 
interlayer insulation film 14, such as phosphorus silicate glass film of 1.0 micrometers of thickness, on it. The 1st 
layer aluminum film 15 is connected to a component by the through hole 22. 

[0007] Moreover, the 2nd layer aluminum film of 1 .0 micrometers of thickness is formed through the 2nd interlayer 
insulation film 17 formed by the plasma-CVD silicon oxide film of 1.0 micrometers of thickness on this. This 2nd 
layer aluminum film is 1st aluminum film 18a of a semiconductor chip periphery, and 2nd aluminum film 18b, and 
contains the bonding pad section 1 9 in that part. Furthermore, after covering a this top by the insulator layers 20 
for protection, such as phosphorus silicate glass film and a silicon nitride, desired structure is acquired by 
carrying out selective etching of the insulator layer 20, for protection on the bonding pad section 19, and making it 
expose. In addition, said lower layer aluminum film 1 6 is connected with the 2nd aluminum film of 2nd aluminum 
film 18b and bonding pad section 19a through through holes 23a and 23b, respectively. 

[0008] Since two or more aluminum 21 for lower layer dummies with narrow width efface is formed in the bottom 
of each of the 1st [ which is arranged at a semiconductor chip periphery ], and 2nd aluminum film 18a and 18b 
according to this configuration, without contacting the lower layer aluminum film 1 6, irregularity will be formed in 
the front face of the 2nd interlayer insulation film [ which is formed on it ] 17 and 1 st, and 2nd aluminum film 1 8a 
and 18b. Therefore, even when the skin-friction drag of the 2nd interlayer insulation film 17 and the 1st and 2nd 
aluminum film 18a and 18b increases and stress is applied with this surface irregularity, it can control that the 1st 
and 2nd aluminum film 18a and 18b slides, and the above mentioned problem resulting from this slide can be 
prevented. 

[0009] The effectiveness of the slide prevention by the above mentioned aluminum film 21 for lower layer 
dummies is explained. As for the top view of the experiment pattern with which the aluminum film 21 for lower 
layer dummies does not exist, and drawing 2 (b), the aluminum film 21 for lower layer dummies of drawing 2 (a) is 
the top view of the existing experiment pattern. Here, a chip size is the width of face of 14.8x1 4.8mm** and 1st 
aluminum film 18a. Width of face of 200 micrometers and 2nd aluminum film 18b The width of face of 150. 
micrometers and the lower layer aluminum film 16 is 5 micrometers, and every one width of face each of 60 
micrometers and the aluminum film 21 for lower layer dummies is prepared in the both ends of the lower layer 
aluminum film 16 at intervals of 5 micrometers. 

[0010] Drawing 3 shows the generating distance from the corner section of the semiconductor chip of a slide of 
the 1st [ by the existence of the lower layer dummy aluminum film 21 shown in drawing 2 (a) and (b) ], and 2nd 
aluminum film 18a and 18b. In this case, a heat cycle test is 108 times at +150 degree C - -65 degrees C. Each 
generating distance from the corner of a slide of the 1st and 2nd aluminum film 18a and 18b has the aluminum film 
21 for lower layer dummies, it is [ direction ] short and generating distance is short about 30 to 40%. Every one 
aluminum film 21 each for lower layer dummies was only formed in the both ends of the lower layer aluminum film 
16, and is understood that the effectiveness is large. If the number of the aluminum film 21 for lower layer 
dummies is increased more, it is clear that the effectiveness goes up further. 

[001 1] In said example, it is what covered with two or more aluminum film 21 for lower layer dummies with the 
narrow width of face of a L character mold in ****** of 1st aluminum film 18a, and it turns out that effectiveness 
higher than the pattern shown in drawing 2 (b) is acquired so that the bottom, of each of the 1st and 2nd 
aluminum film 18a and 18b may be crossed. Moreover, about 5-10 micrometers is suitable for spacing of the 
aluminum film 21 for lower layer dummies and the lower layer aluminum film 16 which are actually formed, spacing 
of aluminum film 21 comrades for lower layer dummies, and width of face, and its effectiveness is also 
respectively large. 

[0012] Drawing 4 is the top view of the semiconductor chip comer section of the 2nd example of this invention. In 
this example, in ****** of 1st aluminum film 18a, the aluminum film 21 for lower layer dummies can be 
perpendicularly formed to stress, and generating of a slide of 1st aluminum film 18a can be prevented more 
effectively. As mentioned above, although explained taking the case of the comer section of a semiconductor chip, 
when the resin seal of the big chip which exceeds 15mm** is carried out it cannot be overemphasized that the 
problem same with having described above also in the periphery of a chip occurs, and this invention can apply 
also in a chip periphery. 
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[0013] 

[Effect 6f the Invention] the object for wiring of the upper layer which prepared this invention in the 
semiconductor chip of a plastic molded type semiconductor device as explained above — a conductor — the 
membranous bottom — the object for lower layer wiring — a conductor — the film and this layer — the object 
for lower layer wiring — a conductor — the film — non-contact — the object for two or more dummies with 
harrow width of face — a conductor, since the film is formed the object for the upper wiring — a conductor — 
while being able to prevent a membranous slide — the object for the upper wiring — a conductor — the film and 
the lower layer object for wiring — a conductor — the crack of the interlayer insulation film in a membranous 
intersection can be prevented, and it is effective in the dependability of the wiring structure in the periphery of a 
semiconductor chip being improvable. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The 1st example of this invention is shown, (a) is the top view of the corner section of a 
semiconductor chip, and (b) is the A-A line sectional view. 

[Drawing 2] It is a flat-surface pattern Fig. for experimenting in the effectiveness of the aluminum film for 
dummies. 

[Drawing 3] It is drawing showing the slide generating distance corresponding to the flat-surface pattern of 
drawing 2 . 

[Drawing 4] It is the top view of the comer section of the semiconductor chip of the 2nd example of this 
invention. 

[Drawing 5] The conventional semiconductor chip is shown, (a) is the top view of the comer section and (b) is the 
B-B line sectional view. 
[Description of Notations] 
1 1 Semiconductor Chip 

1 4 Interlayer Insulation Film 

15 and 16 ? the lower-layer object for wiring — a conductor — film "•.r.rr.-^r ^ --.«« 
1 7 Interlayer Insulation Film 

1 8a and 1 8b the object for the upper wiring — a conductor — film 
1 9 Bonding Pad 

21 Object for Dummies — Conductor — Film 



[Translation done.] 
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